In this paper we solved the Swift-Hohenberg equation in one spatial dimension using the He's semi-inverse method. We found eighteen families of solutions.
Introduction
The Swift-Hohenberg equation (SHEq), has been very useful to study pattern formation from Localized hexagonpatterns [1] , till Snaking of radial solutions in multidimensions [2] . In general, pattern formation is in the core of phase transitions and non-equilibrium Physics [3] , and SHEq is one of the main equations that has proven its worthiness in this research field, [4] - [5] . This equation is:
On the other hand, He's semi-inverse method has become a very interesting variational technique in order to find solitary wave solutions [6] . Basically, we start from a trial functional that we make stationary in order to find the solutions. In our case, the trial functional for SHEq is:
2 Solution 1
We select:
Therefore, replacing each one of the integrands, we obtain:
1 2
Now, we calculate the integrals:
Then, the entire action is:
We make stationary J using a 1 and b, we have:
We get two nonlinear algebraic equations for a 1 and b:
Then, doing some algebra, the solutions for the field u corresponds to:
3 Solution 2
Therefore, replacing in eq. (2), we obtain:
We make stationary J using a 1 and b, obtaining two nonlinear algebraic equations. Then, we get:
Defining
+ −2g
Doing some algebra, we get:
(27)
Then, we get 12 families of solutions.
Solution 3
Finally, we choose:
Therefore, replacing in each one of the integrands in eq. (2), we get:
(37)
Making stationary J, we get two nonlinear algebraic equations for a 1 and b. Then: 
Conclusions
This paper presents the He's semi-inverse method applied to the Swift-Hohenberg equation in one dimension. We find 18 families of solutions. They are:
Where, i = 1, ..., 12 and j = 1, ..., 4. Finally, the extension to 2 or 3 dimensions is straightforward.
